ADJUSTER AND ADJUSTER ASSEMBLY 
BACKGROUND OF THE INVENTION 

This invention relates generally to an adjuster and adjuster assembly, and in particular to 
an adjuster and adjuster assembly for use in connection with vehicle lamps. 
5 Vehicles such as automobiles typically have several lamps including headlamps and fog 

lamps. These lamps generally include a housing sealed to a lens with a reflector and bulb 
therein. The reflector is usually pivotally engaged to the lamp housing at a plurality of points. 
The lamp housing is attached to the vehicle. Once the lamp assembly has been formed and 
installed into a vehicle, the aim of the lamp must be adjusted to comply with federal and state 
10 regulations. As a result of accidents, maintenance, and normal wear, often the aim of the lamp 
must be adjusted during the lifetime of the vehicle. 

One method of adjusting the aim of the lamp involves using an adjuster. The adjuster 
may be formed as part of the lamp housing or may be a separate part that communicates with 
both the reflector and the lamp housing. One known type of adjuster comprises a body or main 
1 5 portion and a control rod extending therefrom. The body is engaged to the lamp housing. The 
body may be a separate part than the lamp housing and comprise an independent housing. 
Alternatively, the body may be part of the lamp housing and comprise an adjuster portion. The 
control rod is engaged to the reflector. Actuation or operation of the adjuster causes the control 
rod to longitudinally move with respect to the body of the adjuster. Such movement causes the 
20 reflector to pivot with respect to the lamp housing, thereby affecting the aim of the lamp. 

One form of this type of adjuster is operated by an input shaft or driver such as a 
TQRX®, flathead, or Philips® driver inserted into the adjuster. The body, the housing or the 
adjuster portion, of the adjuster has a mating input shaft, a gear, and a control rod positioned 



therein. The gear is functionally engaged to the control rod. An input shaft is inserted into the 
mating input shaft and interacts with the gear. Actuation of the input shaft results in rotation of 
the gear and movement of the engaged control rod. The gear translates actuation of the driver 
into movement of the control rod and adjustment of the aim of the lamp. Numerous variations of 
this concept exist. 

In one variation of this concept, the gear is engaged to the control rod such that rotation of 
the gear causes the control rod to rotate. The control rod is threaded into the reflector or a 
grommet attached to the reflector. Therefore, rotation of the control rod causes the pivotally 
mounted reflector to move with respect to the adjuster and the lamp housing. 

In another variation of this concept, the control rod does not rotate with respect to the 
adjuster. Instead, rotation of the gear about the control rod causes the control rod to move 
longitudinally with respect to the adjuster housing. This linear movement operates to push and 
pull the reflector, depending on the direction the gear is rotated. Currently, structures are 
provided inside the adjuster housing to prevent rotation of the control rod and to transfer rotation 
of the gear into linear movement of the control rod. For example, United States Patent Nos. 
5,079,676 to Lisak and 5,775,795 to Christian et al. disclose an adjuster having a control rod 
extending through a aperture in an adjuster housing. The control rod and aperture are shaped 
such that the aperture prevents the control rod from rotating therein. United States Patent No. 
5,707,133 discloses an anti-rotation insert seated within the housing. The control rod is inserted 
through the insert. The insert functionally engages the control rod and the housing such that the 
insert prevents the control rod from rotating therein. The adjusters disclosed in these patents 
typically have a large number of parts, are relatively expensive to manufacture and assemble, and 
require a large amount of torque to actuate 



Accordingly, a need exists for an improved adjuster and adjuster assembly that solves 
these and other deficiencies in the prior art. Of course, the present invention may be used in a 
multitude of situations where similar performance capabilities are required. 
SUMMARY OF THE INVENTION 
5 The present invention provides an adjuster and bracket assembly that is cost-effective, has 

relatively few parts, requires a low amount of torque to actuate, and overcomes certain of the 
deficiencies in the prior art. 

In one embodiment, the adjuster of the present invention comprises a housing, a gear, a 
control rod, and at least one tang. The gear is positioned inside the housing. The control rod is 
10 functionally engaged by the gear and extends from the housing. At least one tang is positioned 
outside the housing so that the tang functionally engages the control rod. The tang prevents the 
control rod from rotating. Therefore, rotation of the gear results in non-rotational linear 
movement of the control rod. In one embodiment, the tang has at least one projection and the 
control rod has at least one groove corresponding to the projection. The projection of the tang 
15 functionally engages the groove, thereby preventing rotation of the control rod. The housing may 
have a mating input shaft into which an input shaft is inserted. The input shaft engages the gear 
such that actuation of the input shaft results in rotation of the gear and movement of the control 
rod. The input shaft may be permanently installed in the housing or may be a removable driver 
tool. In one embodiment, a portion of the control rod is positioned inside the gear and the gear 
20 and the portion of the control rod positioned therein are counter-threaded. 

In one embodiment, the housing has an extended nose. The tang is positioned on the nose 
outside the housing. Further, the gear may have an extension that extends into the nose of the 
housing. A portion of the control rod is positioned inside the extension and the extension and the 
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portion of the control rod positioned therein are counter-threaded. In one embodiment, the 
housing has an opening, the control rod is positioned inside the opening, and at least one tang is 
positioned around the opening outside of the housing. 

In one embodiment, the adjuster is engaged to a lamp assembly. The lamp assembly has 
5 a reflector moveably mounted to the lamp housing. The housing of the adjuster is engaged to the 
lamp housing and the control rod is engaged to the reflector of the lamp. Actuation of the 
adjuster results in movement of the control rod and thus movement of the reflector. 

In one embodiment of the present invention, the adjuster assembly includes a lamp 
housing, a gear, a control rod, and at least one tang. The lamp housing has an adjuster portion. 
10 The gear is positioned inside the adjuster portion. The control rod is functionally engaged by the 
gear and extends from the adjuster portion. At least one tang is positioned on the adjuster 
portion, outside the adjuster portion, so that the tang functionally engages the control rod and 
prevents rotation thereof. Rotation of the gear results in non-rotational linear movement of the 
control rod. In one embodiment, at least one tang has at least one projection and the control rod 
1 5 has at least one groove corresponding to the projection. The projection functionally engages the 
groove, thereby preventing rotation of the control rod. In one embodiment, a reflector is 
functionally engaged to the lamp housing and the control rod such that movement of the control 
rod causes the reflector to move with respect to the lamp housing. As with the adjuster housing, 
the adjuster portion of the lamp housing may have a mating input shaft and a nose. The tang may 
20 be positioned on the nose, outside the housing. The gear may have an extension that extends into 
the nose of the housing. Further, the gear and control rod may be counter-threaded. 

While one possible application of the present invention is in connection with a vehicle 
lamp, many other applications are possible and references to use in connection with a vehicle 



lamp should not be deemed to limit the uses of the present invention. The terms "lamp," "input 
shaft," "control rod," "tang," "housing," or "reflector" as used herein should not be interpreted as 
being limited to specific forms, shapes, or compositions of a lamp, input shaft, control rod, tang, 
housing, or reflector. Rather, the lamp, input shaft, control rod, tang, housing, and reflector may 
have a wide variety of shapes and forms and may be composed of a wide variety of materials. 
These and other objects and advantages of the present invention will become apparent from the 
detailed description, claims, and accompanying drawings. 
DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front perspective view of one embodiment of an adjuster assembly in 
accordance with one embodiment of the present invention; 

FIG. 2 is a rear perspective view of the adjuster assembly of FIG. 1 ; 

FIG. 3 is an exploded perspective view of the adjuster assembly of FIG. 1; 

FIG. 4 is a top view of the adjuster assembly of FIG. 1 ; 

FIG. 5 is a rear view of the adjuster assembly of FIG. 1 ; 

FIG. 6 is a front view of the adjuster assembly of FIG. 1 ; 

FIG. 7 is a perspective view of the housing of the adjuster assembly of FIG. 1; 

FIG. 8 is a cross sectional view of the adjuster assembly of FIG. 5 taken along the plane 
8-8 in FIG. 5; 

FIG. 9 is a partial cross sectional view of the adjuster assembly of FIG. 4 taken along the 
plane 9-9 in FIG. 4 with a lamp housing and reflector shown in phantom; 

FIG. 10 is a partial cross sectional view of the adjuster assembly of FIG. 4 taken along the 
plane 9-9 in FIG. 4 with a lamp housing and lamp shown in phantom; 
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FIG. 1 1 is a partial cross sectional view of the adjuster assembly in accordance with one 
embodiment of the present invention, shown installed to a lamp housing and reflector; 

FIG. 12 is a front view of the adjuster assembly in accordance with one embodiment of 
the present invention, wherein the adjuster housing is formed as part of the lamp housing; 

FIG. 13 is a perspective view of the adjuster assembly of FIG. 12; 

FIG. 14 is a partial cross sectional view of the adjuster assembly of FIG. 13 taken along 
the plane 14-14 in FIG. 13; and, 

FIG. 15 is a partial cross sectional view of the adjuster assembly in accordance with the 
embodiment of the present invention shown in FIGS. 12-14. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Illustrative embodiments of an adjuster (identified generally as 30) in accordance with the 
present invention are shown in FIGS. 1 through 15. While the invention may be susceptible to 
embodiment in different forms, there are shown in the drawings, and herein are described in 
detail, certain illustrative embodiments with the understanding that the present disclosure is to be 
considered an exemplification of the principles of the invention, and is not intended to limit the 
invention to those as illustrated and described herein. Additionally, features illustrated and 
described with respect to one embodiment could be used in connection with other embodiments. 

FIGS. 1-1 1 show certain embodiments of an adjuster (identified generally as 30) in 
accordance with the present invention. The adjuster 30 includes a housing 32, a gear 38 and a 
control rod 44. The control rod 44 is functionally engaged by the gear 38. Preferably, as shown 
in exploded view in FIG. 3, the control rod 44 is positioned inside the gear 38. The gear 38 is 
positioned inside the housing 32. The housing 32 has at least one anti-rotational tang 42 
positioned thereon. The tang 42 functionally engages the control rod 44 thereby preventing the 



control rod 44 from rotating. Actuation of the adjuster 30 results in rotation of the gear 38. 
Rotational movement of the gear 38 is translated into linear movement of the control rod 44 by 
rotation of the gear 38 about the control rod 44 and the threaded engagement of the two parts. 
In one embodiment shown in FIG. 3, the housing 32 has a mating input shaft 34. An input shaft 
36 is inserted into a mating input shaft 34 and functionally engages the gear 38. The adjuster 30 
is actuated by rotating the input shaft 36. Actuation of the driver 36 causes the gear to rotate and 
the control rod 44 to move. 

As shown in FIG. 1, 2, 3, and 7, the housing 32 has a central opening 53, an internal 
shoulder 39 surrounding the opening 53, a mating input shaft 34, a face 57, and a nose 40. As 
shown in FIG. 3, the gear 36 has an extension 52 and a head 48. At least one gear tooth 50, and 
preferably a plurality of gear teeth 50, is provided on the gear head 48. In one embodiment not 
shown in the figures, the gear teeth 50 are positioned on the gear head 48 so that the teeth 50 face 
the extension 52. In another embodiment shown in FIG. 3, the gear teeth 50 face away from the 
extension 52. Regardless of the orientation of the gear teeth 50, the gear 38 is positioned inside 
the housing 32. Preferably, the gear 52, and most preferably the extension 52, snap fits into the 
housing 32. Preferably, the extension 52 of the gear 36 is inserted into the opening 53. In one 
embodiment, the extension 52 extends the length of the nose 40. In one embodiment shown in 
FIGS. 2 and 3, the gear 36 fits into the housing 32 such that the gear head 48 contacts the internal 
shoulder 39 of the housing 32. Preferably as shown in FIG. 3, an O-ring 56 is positioned around 
the extension 52 and against the head 48 of the gear 32. Inserting the gear 38 into the housing 32 
causes a facial seal around the O-ring 56 between the head 48 of the gear 38 and the internal 
shoulder 39 of the housing 32. 



In the embodiment shown in FIGS. 3, 9, and 10, the housing 32 has a mating input shaft 
34. An input shaft 36 is inserted into the mating input shaft 34. The input shaft 36 may be a 
flathead, Phillips head, Tone®, hexagonal head driver, or the like. In one embodiment, the input 
shaft 36 is a separate tool which is inserted into the mating input shaft 34. In another 
embodiment shown in FIG. 3, the input shaft 36 is an insert that is permanently fit into the 
mating input shaft 34. The head 51 of the input shaft 36 may be configured to be engaged by any 
standard tool, such as a wrench, flathead, Phillips head, Torx®, hexagonal head driver, or the 
like. Regardless of its configuration, the driver 36 has at least one tooth 49 configured to 
geometrically mate with the gear 38. Preferably, the input shaft 36 has a plurality of teeth 49 
configured to mate with the gear teeth 50. Insertion of the input shaft 36 into the mating input 
shaft 34 causes the teeth 49 of the input shaft 36 to functionally engage the teeth 50 of the gear 
38. Actuation of the input shaft 36 operates to rotate the gear 38, resulting in linear movement of 
the control rod 44. The input shaft 36 may be actuated by hand or by another tool or device. 

As shown in FIG. 3, a control rod 44 is positioned in the opening 53 of the housing 32 
and engaged to the gear 38. In the embodiment shown in FIGS. 2 and 5, the control rod 44 does 
not extend past the rear 59 of the gear 38. In this embodiment, the rear 59 of the gear 38 may be 
configured so that is may be functionally engaged by a tool, housing or other structure. In 
another embodiment, the control rod 44 extends past and through the rear of the gear 38 and may 
be engaged by a tool, housing, or other structure. The control rod 44 may be constructed of any 
material such as metal or plastic and by any method. In one embodiment, the control rod 4 is a 
ball stud. Preferably, the control rod 44 is inserted into the extension 52 of the gear 38. In the 
embodiment shown in FIG. 3, the interior 54 of the extension 52 and the shaft 55 of the control 
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rod 44 are counter-threaded. Depending on the desired characteristics of the adjuster 30, the 
entire length of the control rod 44 may be threaded or only a portion may be threaded. 

As previously discussed, the control rod 44 is functionally engaged by at least one tang 42 
extending from on the housing 32. Preferably, as shown in FIG. 4 ? the control rod 44 is engaged 
by two tangs 42. The tangs 42 are positioned outside the housing 32, preferably on the nose 40 
of the housing. The tangs 42 may be formed as a portion of the nose 40 or may be constructed 
separately and attached to the housing 32 by any method such as welding, gluing, or melting. 
The tangs 42 operate to prevent the control rod 44 from rotating when the input shaft 36 is 
actuated and the gear 38 rotates. In the embodiment shown in FIG. 3, the tangs 42 each have a 
projection 43. In other embodiments, other numbers of tangs 42 and projections 43 may be used. 
The control rod 44 has at least one groove 46 corresponding to a projection 43 of the tang 42. 
Preferably, as shown in FIGS. 4 and 1 1, the adjuster 30 has two tangs 42 and the control rod 44 
has two groves 46. The projection 43 functionally engages the groove 46 and prevents the 
control rod 44 from rotating. The groove 46 may be configured to accommodate and engage 
multiple projections 43 and/or multiple tangs 42. 

In the embodiment shown in FIGS. 9 and 10, actuation of the input shaft 36 in direction R 
causes the gear to rotate in direction S. Rotation of the gear 38 in direction S causes the control 
rod 44 to extend from the housing 32. For example as shown in FIGS. 9 and 10, actuation of the 
input shaft 36 a certain amount causes the control rod 44 to move the reflector 66 from a distance 
A to a distance A' from the lamp housing 70. Actuation of the input shaft 36 in the opposite 
direction causes the control rod 44 to retract into the housing 32. Of course, these directions can 
be reversed or altered depending on the alignment of the teeth 49 of the input shaft 36, the teeth 



30 of the gear 38, and the threading of the interior 54 of the gear 38 and the shaft 55 of the 
control rod 44. 

In the embodiment shown in FIG. 1 1, the adjuster 30 is used to adjust the orientation of 
an entire lamp 62. The lamp 62, which includes a reflector 66, bulb 68 (rear of which shown), 

< 

and lens 64, is mounted to a lamp housing 70. In this embodiment the adjuster 30 is functionally 
engaged to the lamp 62 and the lamp housing 70. The control rod 44 is engaged to the lamp 62. 
The control rod 44 may be engaged to any portion of the lamp 62. Preferably, the control rod 44 
is engaged to the reflector 60. The control rod 44 may be engaged to the lamp 62 by any 
conventional method. For example in the embodiment shown in FIG. 1 1, the control rod 44 is a 
ball stud and the lamp 62 has a socket designed to engage the ball 44 on the end of the control 
rod 44. Alternatively, the lamp 62 may be fixed with only the reflector 60 pivoting within the 
lamp 60 upon movement of the control rod 44. 

In the embodiment shown in FIG. 11, the housing 32 of the adjuster 30 is engaged to the 
lamp housing 70. The adjuster 30 may be engaged to the lamp housing 70 by any method. For 
example, in one embodiment, the adjuster 30 is snap fit into the lamp housing 70. In another 
embodiment shown in FIG. 1 1, the adjuster 30 engages the lamp housing 70 in the commonly 
used quarter-turn fashion. Regardless of the method of engagement, as shown in FIGS. 3, 9, 10, 
and 1 1, an O-ring 58 may be positioned on the nose 40 of the housing 32 of the adjuster 30. As 
shown in FIGS. 9 and 10, engagement of the adjuster 30 to the lamp housing 70 creates a facial 
seal between the lamp housing 70 and the O-ring 58 and the O-ring 58 and the face 57 of the 
housing 32 of the adjuster 30. 

As discussed, actuation of the input shaft 36 causes the gear 38 to rotate. Rotation of the 
gear 38 is translated into linear movement of the control rod 44 (See FIGS. 9 and 10) by the gear 
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38 and the tang 42. Linear movement of the control rod 44 results in movement of the lamp 62 
or pivoting of the reflector 66. Therefore, actuation of the adjuster 30 aims the lamp 62. 

In another embodiment of the present invention shown in FIGS. 12-15, the adjuster 30 is 
integrated into the lamp housing 70. Specifically, the lamp housing 70 has an adjuster portion 
72. The adjuster portion 72 may be a separate piece from the lamp housing 70 that is securely 
fixed to the lamp housing 70 by any conventional method such as welding, glue, or melting. In 
the embodiment shown in FIG. 14, the adjuster portion 72 and lamp housing 70 are constructed 
of a single piece of plastic material. The adjuster portion 72 is designed to function in much the 
same way as the housing 32 of the adjuster 30 described above and shown in FIGS. 1-11. As 
such, the adjuster portion 72 has a mating input shaft 74, an opening 76, an internal shoulder 78, 
and a nose 80. The adjuster portion 72 is designed so that the input shaft 36, the gear 38, and the 
control rod 44 may be inserted into the adjuster portion 72 in much the same way that they may 
be inserted into the housing 32. The same configurations of the input shaft 36, gear 38, and 
control rod 44 as described above may be used with the embodiments of the present invention 
comprising the adjuster portion 72. 

Similar to the embodiments described above and shown in FIGS. 1-1 1, at least one tang 
42 is positioned on the nose 80 of the adjuster portion 72 (see FIGS. 12-15). As shown in FIG. 
12, the tang 42 functionally engages the control rod 44 to prevent rotation thereof. As shown in 
FIG. 15, the control rod 44 is engaged to the lamp 62 and preferably to the reflector 66. Thus, as 
discussed above, actuation of the input shaft 36 causes the gear 38 to rotate. Rotation of the gear 
38 is translated into linear movement of the control rod 44 by the gear 38 and the tang 42. Linear 
movement of the control rod 44 results in movement of the lamp 62, preferably pivoting of the 
reflector 66. Therefore, actuation of the adjuster 30 aims the lamp 62. 
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The adjuster of the present invention may have other applications aside from use in 
vehicle lamp assemblies and the invention may be implemented in a variety of configurations, 
using certain features or aspects of the several embodiments described herein and others known 
in the art. Thus, although the invention has been herein shown and described in what is 
5 perceived to be the most practical and preferred embodiments, it is to be understood that the 
invention is not intended to be limited to the specific features and embodiments set forth above. 
Rather, it is recognized that modifications may be made by one of skill in the art of the invention 
without departing from the spirit or intent of the invention and, therefore, the invention is to be 
taken as including all reasonable equivalents to the subject matter of the claims. 
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